We prove transversality theorems for piecewise linear manifolds, maps and polyhedra. Our main result is that given two closed manifolds contained in a third, then one can be ambient isotoped until it is transversal to the other. This result is then extended to maps and polyhedra.
ments of results. For descriptions of the transimplicial tool, and detailed proofs see [l] , [2] , We work throughout in the piecewise linear category; for the standard definitions and properties of this category see [lO] . All manifolds will be closed (compact without boundary), all submanifolds locally flat (which is always the case in codimension ^3 by [lO] ), and all polyhedra compact. We remark that the definition and results of the first section can be extended to admit manifolds with boundary. 
M and P are transversal in Q if they are transversal at each point of their intersection. If M and P are transversal in Q, then MC\P is a (closed locally flat) submanifold of both M and P of dimension m+p -q. THEOREM 1. Given M, P<ZQ, then M can be ambient isotoped transversal to P by an arbitrarily small ambient isotopy of Q. THEOREM 
Given manifolds MQPQQ, there exists a fourth manifold N, contained in Q, that intersects P transversally in M.
(N will have a boundary. However, dN and P will not intersect and so the transversality of N and P makes sense under Definition 1.) Transversality for maps. DEFINITION 2. Let P, Ç, M be manifolds with PCQ. Given a map ƒ: M-^Q, let x be a point of M such that/xG-P. The map ƒ is transversal to P at x if there is a commutative diagram
where <£, ^ are embeddings onto neighbourhoods of x, fx respectively, such that i^"" Notice that an ambient isotopy of a map is the composite of the map with an ambient isotopy of the target manifold.
Transversality for polyhedra. Let X be a polyhedron. We shall associate with each point #£X an integer J(X, #), called the intrinsic dimension of X at x j as follows. DEFINITION 3. I(X, x) is the largest integer t for which there is a cone V, with vertex v t and an embedding ƒ :
REMARK. Equivalent definitions of intrinsic dimension are: (a) There is a triangulation of X with x in the interior of a /-simplex if and only if t^I(X y x). (b)
Consequently the set of all points of intrinsic dimension ^ tis the same as the intersection of the /-skeletons of all triangulations of X.
(c) Let L be the link of x in X (defined up to piecewise linear homeomorphism). Then I(X, x) is the largest t such that L is a /-fold suspension.
EXAMPLES.
1. If X is a manifold of dimension n, then J(X, x) = n if x lies in the interior of X, = n -1 if x lies in the boundary of X.
2. Let X, x be as illustrated, then I(X, x) = 1. Here F is the cone on three points.
3. Let X be the double suspension of a Poincaré sphere. It is a well known conjecture that X is topologically homeomorphic to S b , But from the point of view of the piecewise linear structure given by the double suspension I(X, x) = 1 for x on the suspension circle, = 5 for other points.
Suppose now we have two subpolyhedra X, F of a manifold Q. The codimension of X Co is the dimension of Q minus that of X. Let z be a point of IPi F and suppose 7(X, *) -*, Relative transversality. We have not been able to prove a relative transversality theorem, and the block bundle theory suggests there is an obstruction involved, see [l] , [7, II] . The simplest outstanding question is as follows: Given two spheres transversal in the boundary of a ball, do they span transversal discs in the ball?
